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etter to the Editor: Intraseptal versus interarte-
ial  anomalous coronary artery course:
 recurrent challenge
o  the Editor,
I  read with great interest the case of a patient with a left ante-
ior descending (LAD) artery anomaly that was recently reported
n the Journal of Cardiology Cases by Uekita et al. [1]. The patient, a
ompletely asymptomatic 65-year-old man  with several coronary
rtery disease risk factors, an abnormal electrocardiogram, and
nferior wall hypokinesia with preserved left ventricular ejection
raction on echocardiography, underwent coronary angiography
hat showed a bilaterally arising dual LAD artery. The LAD artery
roper and the short LAD artery arose from the left main coronary
rtery and formed a single short vessel that gave rise to only a diag-
nal branch and terminated high in the anterior interventricular
ulcus (AIVS). The long LAD artery arose from the proximal right
oronary artery (RCA), and according to the authors, it followed a
linically critical course between the aortic root and right ventri-
ular outﬂow tract (RVOT) to arrive at the mid  AIVS and follow its
ormal trajectory up to the apex. An exercise myocardial perfusion
can performed to investigate whether the anomalous course of
he long LAD artery was associated with ischemia due to compres-
ion between the aortic root and the RVOT was negative, and in the
bsence of viability in the territory of the chronically occluded RCA,
he patient was managed medically. Some lessons can be gleaned
rom this interesting case.
First,  knowledge of a bilaterally arising dual LAD artery is
mportant in explaining discrepancies between the anatomical
nformation obtained during angiography and the patient’s history
r electrocardiographic and echocardiographic ﬁndings [2]. There-
ore, the erroneous diagnosis of LAD artery occlusion is avoided
nd the angiographic demonstration and recognition of dual
AD artery anatomy are facilitated, something that is important
n planning revascularization procedures. In the present case
he authors made an initial diagnosis of LAD artery occlusion, a
iagnosis that was discarded after cardiac catheterization when
hey recognized the RCA-connected coronary branch as a second
nomalous LAD artery. However, the patient had no history of
yocardial infarction and echocardiography showed no left ven-
ricular wall motion abnormalities in the LAD artery-dependent
erritory in the absence of collateral circulation to the area of the
missing” LAD artery. These pieces of evidence argued against LAD
rtery occlusion and favored a second anomalous LAD artery. The
uspicion of an anomalous right-sided LAD artery from the begin-
ing of angiography is important because it allows for an active and
argeted search for the anomaly. This is particularly true in cases
here initial RCA angiography fails to demonstrate the anomalous
essel because of deep engagement of the RCA with the catheter tip
878-5409/© 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights relocated past the origin of the anomalous LAD artery or independent
origination of the anomalous LAD artery from the right aortic sinus.
Second, the differential diagnosis of an intraseptal versus inter-
arterial course of an anomalous right-sided coronary artery is
a recurrent challenge [3]. Based on computed tomography (CT)
angiography, Uekita et al. [1] concluded that the long LAD artery
was coursing between the aortic root and RVOT and that it could be
compressed between these two structures during exercise, poten-
tially leading to ischemic repercussions. The authors refer to this
course as a clinically critical one, and two  of the articles they cite to
support the above-mentioned mechanism of ischemia refer to the
intramural course. My  conclusion is that this case was  recognized
as an interarterial long LAD, something that is not supported by
the angiographic images illustrated this article. As seen in the right
anterior oblique coronary catheter angiographic view, the long LAD
artery courses anteriorly toward the AIVS forming a shallow cau-
dal loop at the site of which it supplies septal branches as the ﬁrst
of its branches. Indeed such an angiographic presentation and the
proximal course of the long LAD artery below the pulmonary valve
seen on a transaxial CT angiographic image are suggestive of an
intraseptal course [3,4]. If the long LAD artery followed an interar-
terial course, it would have formed a cranial posterior loop on the
right anterior oblique view before turning anteriorly toward the
AIVS without proximal branching into septal branches. Further-
more, on transaxial CT angiography it would have been depicted
above the pulmonary valve, and on coronal CT angiography it would
have been seen en face as an oval structure between the aorta and
the pulmonary trunk.
Third,  the intraseptal course that is through the superior aspect
of the crista supraventricularis in a subendocardial position and
then intramyocardially inside the upper interventricular septum
is usually benign [3–5]. However, in view of previous reports
describing cardiac events such as stable or unstable angina, malig-
nant arrhythmias, and sudden cardiac death in association with
an intraseptal left main coronary artery, this course should be
considered important in symptomatic patients [5]. Muscular com-
pression of the intramyocardial ectopic segment during tachycardia
is a likely mechanism of ischemia that can be tackled with phar-
macological heart rate reduction. It is therefore important to
accurately diagnose this course because its misinterpretation for
an interarterial course might lead to unnecessary surgical revas-
cularization. Indeed, this would have happened if in the present
case nuclear scintigraphy had shown ischemia over the long LAD
artery-dependent territory.
In conclusion, the case in question qualiﬁes for a type IV dual
LAD artery with a RCA-connected long LAD artery that followed an
intraseptal course. The differentiation of intraseptal from interar-
terial courses can be reliably made by using both conventional and
CT coronary angiography, provided the observer is familiar with
the signs favoring each course.
served.
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eply to Letter to the Editor
ear  Dr. Andreou,
We  appreciate your comments and the opportunity to address
ome issues in our case report.
Our case is of a type IV dual anterior descending artery (LAD)
ith chronic total occlusion (CTO) at segment 2 of the right coro-
ary artery (RCA). The anomalous long LAD diverged from just
roximal to the ostium of RCA. The anomalous LAD was fortunately
maged by right coronary angiography. We  agree with your sug-
estion that conventional angiography has the potential to fail to
emonstrate the anomalous long LAD because of deep engagement
f the RCA with catheter tip. There is another perspective whether
he vessel directly arising from left main trunk (LMT) and running
long with the high anterior interventricular sulcus (AIVS) is the
hort LAD or the CTO of proximal portion of LAD. If RCA is normal
nd able to supply collateral blood ﬂow to the anteroseptal wall of
he left ventricle, we can easily recognize the vessel arising from
MT as CTO of LAD. However, in our case, RCA was  occluded with
o possibility to supply any collateral vessels to the territory of
he proper LAD. Therefore, the interpretation of the coronary tree
as difﬁcult to understand. Moreover, if the long LAD had not been
emonstrated by right coronary angiogram, we would have been
resumably confused because it meant that the anterior wall of the
eft ventricle with normal contraction by echocardiography was not
upplied by any blood ﬂow. In this instance, we should probably use
 320-row area detector computed tomography (ADCT) to evalu-
te structural aspects of coronary artery, including coronary artery
nomalies such as LAD originating from main pulmonary artery or
irectly diverged from right sinus of Valsalva, because of the clin-
cal usefulness of computed tomography angiography previously
eported [1,2]. Myocardial perfusion scintigram is also necessary
o evaluate myocardial viability as a further examination to resolve
he discrepancies. We  learned a lesson that the diagnosis of coro-
ary anomalies can be made not only by the coronary angiography
ut also by a multifaceted approach.
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The anomalous LAD arising from proximal RCA was recognized
to course between aortic root and the right ventricular outﬂow
tract (RVOT). We  agree that the coronary angiographic ﬁndings
of the long LAD, which runs anteriorly toward the AIVS forming
a shallow caudal loop below the pulmonary valve and supplies a
few branches to ventricular septum, suggest an intraseptal course
of anomalous LAD. However, the course of isolated LAD anomaly
arising from RCA is sometimes difﬁcult to conﬁrm precisely from
the ﬁndings of conventional coronary angiography alone except in
the presence of external muscular compression during contracting
phase in the case of intraseptal course [3–5]. More importantly, the
possibility of cardiac ischemia induced by isolated LAD anomaly
arising from the opposite sinus of Valsalva cannot be completely
excluded even when the anomalous LAD is suggested to run an
intraseptal course from the coronary angiographic ﬁndings [6]. The
course was  usually reported as being benign because it rarely shows
muscle compression from the ventricular septum [7]. However, in
our case, the territory of RCA was  suspected to be old myocardial
infarction or to be exposed severe ischemia from the ﬁndings of
electrocardiography and echocardiography. If there is persisting
myocardial viability in the territory of RCA and exercise-induced
subclinical ischemia in the territory of the anomalous long LAD
that supplied collateral blood ﬂow to the left ventricular inferior
wall, is the situation really benign? Fortunately, myocardial scintig-
raphy revealed no exercise-induced ischemia in the territory of
the anomalous long LAD and no cardiac viability in the area of
RCA.
In this letter, we  would like to emphasize from our case
report that not only structural evaluation of coronary tree with
or without anomalous coronary arteries and other atherosclerotic
coronary lesions from computed tomography angiography in addi-
tion to conventional coronary angiography, but also the functional
examination including exercise stress myocardial scintigraphy for
detecting subclinical cardiac ischemia is important for making ther-
apeutic strategies for this patient.
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